1 PRINT DATE: l2/.5/as
ERUTTLE CRITICAL ITEMZ LTAT = ORBITER HUMBER: D2=-4{B=00&~I

SUBSYSTEM NAME: PAYLOAD EAY DCOOR MECHANISHMS )
i REVISION : & 12/1%/84 W

FART NAMT FPART NUMBER
VENDOQR NAME VENDOR NUMEER
LRD P PAYLOAD BAY DOOR /L ACTUATCOR MO2aT7T-0040
HOQVER ELFCTRIS 13810
SRU H GEAREQX POO 414553
HOOVER ELECTAIC 15810

QUANTITY OF LIX® ITEMS: 4 _
4 CENTERLINE LATCH (r . =L
ACTUATORS

PESCRIPTION/FUNCTION: '

4-GANGED LATCH SYSTEM CONTAINS A GZARSOX POWER DRIVE UNIT (PCU) MC237-
0040 (RET. FMEA/CIL NO. 02=42-005-1} PROVIDING THE ROTARY MOTTAN AT
DRIVES THE PUSHRODS.
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BHUTTLE CRITICAL ITEM3 LIST - ORBITER

2z

NUMEER:
SUMMARY

SUBSYSTEN NAME: DAYLOAD BAY DOOR MECHANISMS

LRU PAYLOAD BAY DOOR C/L ACTUATCR, 2. ¢+ - . ~

LRD PART #: MC2B7-0040 m 1. & % =
ITEM NAME: GEAR3OX PCU

2 A

FMEA NUMEER ABEREVIATED FAILURE

MODE DESCRIPTION

Qeé~4B-005~-QL | PHYSICAL BINCING/JAMMING+*
N2~4B-006~032 FAILS FREE~*

U2=4B-0056-04 PHYSTCAL BINDING/JTAMMING=*
02=4B-CQ6-08 FALILS FREE+*
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7 | PRINT DATE: 12/15/88
EHUTTLE CRITICAL ITEMS LIST - URBITER HUMBEER: 02=dE-00&=02

q REVISION: 0 13/15/88 W
BSYBTEM: PAYLOAD DAY DOA: MECHANTISMS
LRT PAYIOAD BAY DOOR C/L ACTUATOR CRITICALITY of THIS

ITEM NAME: GEARBOX PDU FAILURE MODE:1%07

PRILUORE MOLDE:
FATILS ¥REE (CENTERLINE LATCHZSY ,

HIBSION PHASE:

win] UN=ORZIT

?EEIELE{FAILDAD}ZIT EFTECTIVITY: 102 CoLUMBIR
H 192 DISCOVERY
H 104 . ATLANTIS

CAUSE:
STRUCTURAL FALLURE, SLIPS AT LESS THAN MINIMUM ALLOWARLE ToRQUE,
FAILURE/DEFLECTION OF INTERNAL PART, FATIGUE, VYIBRRATION

CRITICALITY 1/1 DURING INTACT ASORT ONLY? ¥ _
og
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B) PAsS
) PAss
PASE/FAIL RATIONALE:
A}
B}
C}

{A) guBgYsTEM:
L35S OF CAPARILITY IO OPEN OR CLOSE A GANG QF FOUR LATCHES.

(R} INTERFACING BUBBYSTEM (5 &

FUSELAGE STRUCTURAL INTEGRITY IMPAIRED IF MORE THAN ONT GANG cF
CENTERLINE LATCHES FATIL TO LATCH. SAFE ENTRY MAY PROCEEID WITH ANY GANS
OF CENTERLINE LATCHES DISENGAZED, REF JT35C08934 . '

(C) MIBSION:
LOSS OF MISSION IF PAYLOAD 8AY COORS CANNOT BE QFENED.
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B ' PRINT DATE: 12/15/3
SEUTTLE CRITICAL ITEMS LIST - ORSITER NUMBER: 02-~42-006-a2

(3) CREW, VEHICLE, AND ELEMENT (8} ;
PCSSIBLE Loss OF CREW/VEHICLE IF7 MORE THAN ONI GANG QF CINTERLINE
LATCHES FAIL TU LATCH.
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= DISFOEITION RATICHALE -
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{AR) DEBEIGH:

GEARS ARZ DESIGNED WITY HIGH MARCINS. MAXTMI™M CALCULATED TOOTH BINCZING
STRESE APPROXIMATELY 80,000 FSI, ULTIMATE ALLCWABLIE 18C,00C DST.
ALLOWABIE LIFE QF BALL EEARINGS EXCEEDS REQUIRED LIFE BY FACTOR oOF iv.
GEARECX IS DESIGWED ™0 PRECLIDE ENTRY OF FORETCN MATEZRIALS THAT CAN o AM
THE GEARS. DESIGH OF THE ACTUATION SYSTEM PEIRMITS PARTTIAL WOREARQUND
OF THIS FAILURE MCDE BY EXTRAVEHICTLAR ACTIVITY (EVA! CREW IF FAYICAD
DOES NOT LIMIT AceTss. )

{3) TEST:
QUALTFICATICN TEETS: 1THE QUALIFICATION ACTUATOR IS CERTIFIED PER CR—
£9=287-0040=0001H. QUALIFICATION TEST INCLUDES: HMIDITY TESTS. = 2o
MIL-S5TD-810B, METHGOD 507, PROCEDURE IV, CYCLE ACTUATOR DURING SZOOMD
AND FOURTH HUMIDITY CYeLE, QECALIFICATION ACCEPTANCE VIBRATION TE=ST
{QAVT] - 20 TO 2,000 HZ FANGE WITH MAXNIMUM OF 0.087 g2/32 FOR 2 1,2
. MINS/AXTS. ELECTRICAL CIRCUITS MONITORED FOR CONTINUITY DURING

VIBRATION ANT ACTUATOR CLZLED BEFORE AMD AFTER YIBRATION TEST. FLIasT
VIBRATION TESTS ~ 20 Tg 2,000 HZ RANGE WITH MAXIMUM OF .75 g2/E7 Fnz
51 MINS/AXIS FOR LEVIL "pw AND 0.2 c2/HZ FOR 29 MINS/AXIS FOR LEVEL
"BY. THERMAL VACUIM TESTS - THERMALLY CY¥CLED 8 TIMEs BETWEEN =157 [CEG
F AND +250 DEG F AT A VACUUM OF 1 X 10 =& TORR., ACTUATCR CYCLED AT
EACH -100 DEG F To +254 D26 F. THERMAL CYomING TEST = CYCLED x TTuee
BETWEEN =167 DEG F AND *330 DEG F WITH ACTUATOR CYCLED AT EACH -100 CEg
F MINTMU'M HEAT DISSIPATING MODE AND *250 DEG F AT MAXIMUM HEAT
EIESIP&TING MODE WITH AT LEAST &0 MINUTES DWELL AT BAcy TEMPERATIIRE
XTREME.

QUAL TESTS ALSQ INCLUDE: gHOCK TEST - BASIZ DESIGN SHOGCK PER MIL-STD-
8108, METHOD S16.1, DPROCEDURE <. CPERATION LIFE TZST - ACTUATOR CYOLEn
2,200 TIMES AT ROOM TEMPERATURE. INCLIDES MOTOR NO. 1 AND NO. 2 cycmeon
220 TIMES EACH INDIVIDUALLY WITHIN 40 SECONCS/STROKE AND 1,000 TIMES
WITH BOTH MOTORS DRIVING TOGETHER WITHIN 20 SECOMDS/STROKE. MECHANTOAL
SI0P TEST =100 TIMES WITH BOTH MOTGRS INTO HARD STOP IN EACH DIRESTION
AT NO LOAD, POWER CONSUMPTTON TEST ~ SEE ACCEPTANGE TES™S.
IRRZVERSIBILITY TEST - QEE ACCEPTANCE TESTS. FREEPLAY TEST - s=x
ACCEPTANCE TZSTS. CERTIFICATIoN BY ANALYSIS/SIMITARITY - INCLUDES:
FUNGUS, OZONE, ACCELERATION, TRANSPORTATION DACKAGING, SAND,/DUST . Sarc
SPRAY, LANDING SHOCK AND EXPLOSIVE ATMOSPHERE., THE ACTUATORS WE=c
SUBTECTED TO SYSTEM QUALIFTeAmioN TESYS FOR CENTERLINE LATCH MEChtizsy
INSTALLATION V070-594360 (REF. CR-29~394160-001F) .
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= : PRINT DATE: 12/185/9%
SEUTTLE CRITICAL ITEMS LIET - ORBITER NUMBER: 02-4B-00&-02 .

ACCEPTANCE TESTS: EXAMINATION OF PROQUSTS WEISHT, WORVMANSHIP,
DIMENSIOMNE, COMNSTRUCTION, CLEANLINESS, FINISH, IDENTIFICATICN MARKING,
TRACEABILITY AND USE OF MATZRIAIS AND DPROCESSES. ACCEPTANCE VISRATION
TEST (AVY) = 20 TO 2,000 HI RANGE WITH MANIMUM CF 0.04 g2/HZ FOR 3¢
SECONDS/AXIS. ELECTRICAL CIRCUITS MOMNITORED FOR CONTINUITY DURING
WIBRATICN TESTS AND ACTUATOR CYCLED BEFORE AND AFTER VIBRATICN TISSTS.
ACCEPTANCE THERMAL TEST (ATT) = THERMALLY CYCLED FROM +7C DES F TO +31i0
DEG ¥ TO +250 DEG F TO =147 DEG F TO =100 DEG F TO +310 DEZ F T0 +250
CEG F TA +70 DEG F WITH COCNTINUITY MONITORED THROQUGHALT. THI ACTUATOIR
WAS CYCLED AT EACH +250 DES F AND =100 LEG F.

ACCEPTANCE TESTS ALSQ INCLUDE: POWER CONSUMPTION TEST = STNGLE MOTOR
STROFKE WITHIN 60 SECONDS, DUAL MOTCES STRCKE WITEIN 30 SECONDS,
INSULATION RESISTANCE TEST PER MFOO004-002. DIZLECTRIC STRINGTH TIST =
FER MFO004=~002., CYCLE TEST « SINGLE MOTIR 20 CYCLES RACH AT 30
SEC/STRUKE, LCUAL MOTOR 840 CY¥CLES AT 80 SECONDS/STEOKE. FREERPLAY TEST -
MAXIMOIM QF 0.1 DEGEEEZ WITH 13 INCH-LR REVERING TORQUIE IN ZaACH
DIRTCTZAON. STALL/MANIMITM TOROQWE TEST = MAXIMDM QUTRUT NOQT TD EXCEZZ
6,500 INCH-LE OR BL LESS THAM 4,000 INCH=-L8. IRREVERSIZILITY TEST =~
ACTUATOR I5 IFRZVERSIRLE TO A LOAD COF 4,000 INCH-IB MINIMIM UNDER
STATIC CONDITIONS. TRAVEL LIMIT TESTS = ACTUATOR STOBRER RY LIMIT
SWITCHES AND BY HARD STOFS WITH SWITCHES AND BY HARD STOFES WITH
SWITCEES DEZINERGIZED.

OMESD: GROUND TURNAROUND INCLUDZES MONITORING FUNCTIOWAL TEST COF COOR .
CPERATIONS AND VERITYING PROFER FUNCTION OF TRANSMISSIGN. PROPER

FUNCTION OF THE CQCOMPONENTS IS VERITIZID FERIODICALLY AS FART OF TEC
MATHTENANCE SAMPLING PROGRAM.

{2) INSPECTICQN: :

RECEIVING INSPECTION

CERTIFICATION OF COMPLIANCE, TEST COUPONS, PHYSICAL AHND CHEMICA~
RECORDS ARE MAINTAINED IN THE MASTER FILE. RECEIVING INSPECTICH
FLRFORMS VISUAL AND DIMENSICONAL IXAMINATION QF ALL INCOMING PARTS.
QUALITY CONTROL MAZNTAINS SURVEIZLIANCE OF RAW MATERIAL, LIMITED LIFZ
MATERIALS, CHEMICAL AND METAILURGICAT, TESTS AND REPQETS. GIARS
HARDNESS CHECKEZID AND VERIFIED BAY INSFECTICN-

CONTAMINATION CONTROL

PQLYETHYLENE ESHTETING, USID TO BAG AND SEAL PARTS AFTER CLEANING, IS
VERIFIED BY INSPECTION. A CLASS 100,000 CLEAN FACILITY IS USED FoR
ASSEMELY AND VERITIED BY INSPECTION. ALL METAL PARTS ARE VERIFIED BY
INSPECTION TO EE CLEANED. TFINAL INSPECTION INCLUDES CHECKS FOR
CONTAMINATION USIKG BORESCOPZS, 3X AND 10X MAGNIFICATION CEVICES, AND
FILTRATION METHODS.

ASSEMBLY /INSTALLATION

INSPECTION VERIFIES THAT GEARBOYZS ARE PROPERLY LUBRICATED. INSPEXTILNM
WERIFIZIS AND RECODRDS DIMENEIONS OF ALL DITAIL PARTS. SPRINGS

MANUFACTURED AND CHEICKED EY HOOVER SUPPLIERS. CERTIFICATION IS CH

FILE. ' ' ‘l'
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10 PRINT DATZ: 12/15/8

. S8HUTTLE CRITICAL ITEMS LIET - QRBITER NUMBER! 02«4R-006&-032

NONDESTRUCTIVE EVALUATION

ALL DETAIL PARTS TU HOOVER DRAWINGS ARI MAGNETIC PARTICLE INSPECTED E==
MIL-I-5868 QR FLUORESCENT PENEITRANT INSPECTED PER MIL=I-6B5&, DEPENDING
ON ALLQY. |

CRITICAL PROCEELSES
HEAT TREATING IS VEZIRIFIED BY INSPECTICH.

TTSTING
ACCEPTANCE TESTING IS5 VERIFIED BY INSPECTION.

HANDLING/PACKAGING
HANDLING AND PACKAGING REQUIREMENTS ARE VERIFTEID BY INSPECTIZN,.

(D) FAILURE EISTORY:
THEIRE HAVE 2EEN NO ACCEPTANCE TEST, QUALIFICATION TEST, FIZ1a &R
FLIGHT FAILURES ASSOCIATED WITH THTS FALILURE MQDE,

(E) OPERATIONAL USE:
[LATCH TOCLS ARE AVAILABLE FOR EVA WORKARCUND EXCEPT IN THE CASE orF
CERTATIN PAYLOADS WHICH LIMIT ACCESS. -
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= AFPROVALS =

. RELIABILITY ENGINEERING M. B. MOSKOWITI :
DESIGN ENGINEERING M. A, ALLEN : _ .

QUALITY ENGINEERING W. J. SMITH
NASA RELIABRILITY

NASA SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE
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